Deletion of Inpp5a causes ataxia and cerebellar degeneration in mice.
The progressive and permanent loss of cerebellar Purkinje cells (PC) is a hallmark of many inherited ataxias. Mutations in several genes involved in the regulation of Ca(2+) release from intracellular stores by the second messenger IP3 have been associated with PC dysfunction or death. While much is known about the defects in production and response to IP3, less is known about the defects in breakdown of the IP3 second messenger. A mutation in Inpp4a of the pathway is associated with a severe, early-onset PC degeneration in the mouse model weeble. The step preceding the removal of the 4-phosphate is the removal of the 5-phosphate by Inpp5a. Gene expression analysis was performed on an Inpp5a (Gt(OST50073)Lex) mouse generated by gene trap insertion using quantitative real-time PCR (qRT-PCR), immunohistochemistry, and Western blot. Phenotypic analyses were performed using rotarod, β-galactosidase staining, and phosphatase activity assay. Statistical significance was calculated. The deletion of Inpp5a causes an early-onset yet slowly progressive PC degeneration and ataxia. Homozygous mutants (90%) exhibit perinatal lethality; surviving homozygotes show locomotor instability at P16. A consistent pattern of PC loss in the cerebellum is initially detectable by weaning and widespread by P60. Phosphatase activity toward phosphoinositol substrates is reduced in the mutant relative to littermates. The ataxic phenotype and characteristics neurodegeneration of the Inpp5a (Gt(OST50073)Lex) mouse indicate a crucial role for Inpp5a in PC survival. The identification of the molecular basis of the selective PC survival will be important in defining a neuroprotective gene applicable to establishing a disease mechanism.